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The initial stage of underpotential deposition o
silver on an iodine-covered Pt(111)(vV7 x V7)R19.1°-I
surfacegives a (3 x 3 structurewith Agand| coverages of
4/9 ML. We have previously analyzed this surfaceusing
quantitative LEED measurements in the tensor-LEED
approach [1]. The surfaceis foundto be like atwo-layer
(111 dliceof bulk Agl inthe 2nc-blendeformasoriginally
suggested by Hubkberd [2], though the registry of the Ag
atomswith the Pt substrateis diff erent. The Agand| layers
have nosignificant corrugations; one of the Ag atomsisin
a 3-fold fcc site on the Pt substrate and the other threeAg
atomsin the unit cdl areon“nea atop’ sites onthe Pt.

We sought to suppgement this gructural datawith
energetic datain order to gain insightsinto the nature of the
bondng in the Agl surface ompound.In particular, we
combined a variety of surfacescience and eledrochemica
measurementsin order to determine the cohesive energy of
this compound.Below we denate the (V7 x V7)-I structure
by I(ads) and the (3 x 3)-Agl structure by I(ads). Sincethe
ordered phases interconvert diredly by an island growth
medhanism [3], we take the standard state & the fully-
covered ordered phese. The temperature dependenceof the
potential of thedepositi on peak involtammogramswas used
previously [4] to determinethat the entropy of readion (1)
below is-30J K™ mol™. The pe& paosition givesthe Gibb's
energy as44kJmol™, andcombination o the Gibb' senergy
with the entropy gives the enthalpy change & +36 kJ/mal.

The enthalpy change on emersing the alsorbed
iodine layer from the dedrolyte into vaauum (readion 2)
was estimated from the measured contad angle of 55°. The
enthalpy change for desorption d iodine goms into the
vaaium (readion 3 was estimated from an analysis of
thermal desorptionspedra, intheframework of atransition-
state model making mean-field assumptions abou the
configurational entropy of the adsorbed layer. Estimates
werea so makefor the antribution o latticevibrationsand
therepulsions between adsorbediodine &oms. Combination
of the data for the three readions was combined with
literature data for the vaporizaion of silver (readion 4) to
give the whesive enthalpy of the Agl(ads) structure:

(1) Agl(ads) - I(ads,aq) + Ag(s) AH° = +36 kJ/mol
(2) I(ads,aq) - I(ads,vag AH® = +7 kJ/mol
(3) I(ads,vag- 1(g) AH° = +209kJ/mol

(4 Ag(s) — Ag(a)
(5) Agi(ads) - Ag(g) +1(9)

AH° = +285kJ/mol
AH° = +537kJ/mol

The significance of the cdculated cohesive
enthalpy in the context of some simple models of bondng
will be discussed.
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